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CLAIMS 



[Claim(s)] 

[Claim 1] The sound-insulating-construction object for automobiles characterized by 
to be the laminating structure which consists of the fiber aggregate more than the 
bilayer from which fiber combination differs, for the surface layers used as the plane 
of incidence of a main sound to be the average apparent density gravity 0.03 which 
consists of fiber of 0.1-10 micrometers of diameters of fiber obtained by the melt blow 
process - 0.06 g/cm3, and a nonwoven fabric made from polypropylene with a thickness 
of 5- 15mm, and for the thickness of the tapetum located in the opposite side to the 
plane of incidence of a sound to be 2 to 5 times the above-mentioned surface layer. 
[Claim 2] The above-mentioned laminating structure constitutes 3 layer structures 
which consist of a surface layer, the tapetum, and a tooth-back layer sequentially from 
the direction of incidence of a main sound. It consists of average apparent density 
gravity 0.03 which consists of fiber of 0.1-10 micrometers of diameters of fiber from 
which this surface layer and a tooth-back layer are obtained by the melt blow process - 
0.06 g/cm3, and a nonwoven fabric made from polypropylene with a thickness of 
5- 15mm. The sound-insulating-construction object for automobiles according to claim 
1 with which thickness of the above-mentioned tapetum is characterized by being two 
to 5 times to a layer with the thick thickness of the above-mentioned surface layer and 
the tooth-back layers. 

[Claim 3] The sound-insulating-construction object for automobiles according to claim 
1 or 2 characterized by being the polyester nonwoven fabric of average apparent 
density gravity 0.01 - 0.07 g/cm3 with which the above-mentioned tapetum consists of 
the polyester fiber which has a 1-50-denier diameter of fiber. 

[Claim 4] The sound-insulating-construction object for automobiles according to claim 
3 characterized by being polyester fiber which has the sheath-core structure where the 
fiber 1 which the nonwoven fabric which constitutes the above-mentioned tapetum 
consists of at least two kinds of polyester fiber, and occupies 60 - 95 % of the weight is 
a polyethylene terephthalate fiber, and the fiber 2 which occupies 5 - 40 % of the 
weight is copolymerized polyester with the melting point of a sheath lower 100 
degrees C or more than that of fiber 1. 

[Claim 5] The sound-insulating-construction object for automobiles given in any one 
term of claims 1-4 characterized by the thickness of the above-mentioned whole 
laminating structure being 20-50mm. 

[Claim 6] The sound-insulating-construction object for automobiles according to claim 
5 characterized by using as the dash insulator or floor insulator of a car. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sound-insulating-construction 
object for automobiles of high performance, and is suitably used about the 
sound-insulating-construction object for automobiles which reconciled the high 
absorption-of-sound engine performance and the noise insulation engine performance 



in more detail as interior sound absorption and insulation materials for automobiles, 
such as a dash insulator for automobiles attached in the sound absorption and 
insulation material for automobiles, a floor insulator, and a dash panel. 
[0002] 

[Description of the Prior Art] In recent years, the good noise insulation engine 
performance and the absorption-of-sound engine performance are demanded of the 
interior material for automobiles especially the floor insulator, or the dash insulator, 
and the felt and urethane foam were conventionally used as this 
sound-insulating-construction object for automobiles in many cases. However, since 
formativeness originates in a bad thing and adhesion with a panel worsens, generally 
the felt is inferior in sound-absorbing-and-insulating ability. Moreover, when used for 
a floor insulator etc., irregularity by the wire harness laid may be unable to be 
absorbed, irregularity may occur on carpet epidermis, and appearance may worsen. 
Furthermore, since the natural fiber is contained in the fiber which ****(ed), the 
stability on quality is missing. In addition, since association between fiber was weak, 
there was a fault of producing setting with time. 

[0003] On the other hand, in using urethane foam as a sound-insulating-construction 
object, the adhesion process of carpet epidermis and urethane foam is needed, and it 
becomes high cost. Although the approach of throwing in carpet epidermis and an 
urethane foaming raw material in a foaming mold, and really fabricating is also 
developed, since resin impregnation and a foaming fixing process are needed, 
productivity is inferior, and also in order for a facility to also become large-scale and 
to use the raw material of urethane foam, work environment is bad and an exhaust air 
facility is needed. Furthermore, preferably, since recycle is difficult and poses an 
environment top problem, since it is hard compared with the felt, the noise insulation 
engine performance is also inferior in urethane foam. 

[0004] In order to improve this fault, the sound-insulating-construction object which 
used synthetic-fiber nonwoven fabrics, such as polyester, is indicated by 
JP, 62-223357, A, JP, 4-272263, A, and JP, 4-185754, A. By the way, the thermal bond 
type nonwoven fabric made from a synthetic fiber using thermal melting arrival fiber 
(binder fiber) is changing the loadings of binder fiber, the diameter of fiber, and 
apparent density gravity, and can control a spring constant and the 
absorption-of-sound engine performance. That is, tuning of the resonance point is 
possible and the good noise insulation engine performance is obtained by shifting the 
resonance point of the big frequency of a noise input, and a 
sound-insulating-construction object. 

[0005] However, when covering the field where the big frequency of a noise input is 
large, just the tuning of the resonance point of noise insulation is inadequate, and 
high damping-ization of a sound-insulating-construction object is needed. However, it 
is difficult for the sound-insulating-construction object using the conventional felt and 
urethane foam, or a synthetic-fiber nonwoven fabric to realize high damping, and the 
control is also difficult for the present condition. For this reason, a 
sound-insulating-construction object is made into multilayer structure, and the 
sound-insulating-construction object which consists of the microfiber nonwoven fabric 
obtained by the melt blow process in one layer of the structure is devised (Japanese 



Patent Application No. No. 151549 [ seven to ]). 
[0006] 

[Problem(s) to be Solved by the Invention] By using the above-mentioned multilayer 
mold sound-insulating-construction object, it excels in the damping engine 
performance, and control of a damping property is possible. However, with this 
multilayer mold sound-insulating-construction object, since a microfiber layer is 
located in the opposite side or the middle to the plane of incidence of a main sound, the 
high absorption-of-sound nature which is the big description which a microfiber 
nonwoven fabric has cannot be demonstrated. Moreover, the microfiber nonwoven 
fabric had the very large dynamic spring constant from the first, and when the 
thickness of other layers was not enough secured to the microfiber layer, the spring 
constant increased and it had the technical problem of the noise insulation engine 
performance falling. Furthermore, although the engine performance of a sound 
absorbing and insulating structure was mainly decided by the absorption-of-sound 
engine performance and the spring property, these two engine performance had an 
antinomy-side face, and coexistence was difficult for high absorption-of-sound nature 
and the reduction in a spring. 

[0007] Maintaining the high absorption-of-sound nature which is the big features 
which a microfiber nonwoven fabric has, the place which this invention is made in 
view of the technical problem which such a conventional technique has, and is made 
into the purpose is stopping a spring constant low, and is to offer the 
sound-insulating-construction object for automobiles which combined high 
absorption-of-sound nature and high insulation (reduction in a spring). 
[0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that this 
invention persons should solve the above-mentioned technical problem, the high 
absorption-of-sound engine performance of the microfiber nonwoven fabric like **** 
originating in mixing of two kinds of absorption-of-sound gestalten, a film resonance 
absorption-of-sound gestalt and a vesicular structure absorption-of-sound gestalt, and 
the dynamic spring constant of a microfiber nonwoven fabric carried out the 
knowledge of the air spring occupying the most. Then, the 
sound-insulating-construction object was multilayered and the microfiber nonwoven 
fabric was arranged on the surface layer used as the plane of incidence of a main 
sound, and when thickness, a consistency, etc. of the tapetum located in the thickness, 
the consistency, and the opposite side of a surface layer were specified, it came to 
complete a header and this invention for the above-mentioned technical problem being 
solved. 

[0009] Namely, the sound-insulating-construction object for automobiles of this 
invention is the laminating structure which consists of the fiber aggregate more than 
the bilayer from which fiber combination differs. They are the average apparent 
density gravity 0.03 which consists of fiber of 0.1-10 micrometers of diameters of fiber 
from which the surface layer used as the plane of incidence of a main sound is 
obtained by the melt blow process - 0.06 g/cm3, and a nonwoven fabric made from 
polypropylene with a thickness of 5- 15mm. It is characterized by the thickness of the 
tapetum located in the opposite side to the plane of incidence of a sound being 2 to 5 



times the above-mentioned surface layer. 
[0010] 

[Function] Like ****, the absorption-of-sound engine performance of the microfiber 
nonwoven fabric made from polypropylene this invention persons being high 
originating in mixing of two kinds of absorption-of-sound gestalten, a film resonance 
absorption-of-sound gestalt and a vesicular structure absorption-of-sound gestalt, and 
the dynamic spring constant of the microfiber nonwoven fabric made from 
polypropylene solved that the air spring occupied the most. 

[0011] That is, since the diameter of fiber is thin compared with the conventional 
synthetic-fiber nonwoven fabric, fiber surface area is very large and the microfiber 
nonwoven fabric made from polypropylene has large friction with flow air. For this 
reason, the microfiber nonwoven fabric made from polypropylene has very large 
ventilation resistance, a part of surface of a nonwoven fabric acted as film, and it has 
caused absorption of sound by film resonance. The high absorption-of-sound engine 
performance near 500Hz in which it does not see mainly originates in the conventional 
synthetic-fiber nonwoven fabric at this. 

[0012] In this invention, absorption of sound can be made to be able to cause by film 
resonance by arranging in the surface layer used as the plane of incidence of the main 
sound of the sound-insulating-construction object which multilayered the microfiber 
nonwoven fabric made from polypropylene, and the high absorption-of-sound engine 
performance almost equivalent to the microfiber nonwoven fabric independent made 
from polypropylene can be obtained. Moreover, a sound-insulating-construction object 
can be made into the three-layer structure which consists of a surface layer, the 
tapetum, and a tooth-back layer sequentially from the direction of incidence of a main 
sound, and the high absorption-of-sound engine performance can be given for a 
surface layer and a tooth-back layer also to the microfiber nonwoven fabric made from 
polypropylene, then not only a main sound source but a reflected sound, etc. 
[0013] By the way, although the dynamic spring constant consists of a fiber spring and 
an air spring, the high ventilation resistance nature suffered misfortune, the air 
spring of the microfiber nonwoven fabric made from polypropylene has reached about 
ten times from several times to the fiber spring, and the noise insulation engine 
performance becomes [ a dynamic spring constant ] very large low in the microfiber 
nonwoven fabric independent made from polypropylene. So, by this invention, a 
laminating is carried out to the small nonwoven fabric made from polyester fiber of 
the ventilation resistance which has one 2 to 5 times the thickness of this to the 
thickness of the microfiber nonwoven fabric made from polypropylene, and the 
dynamic spring constant is sharply made small by reducing the air spring of the whole 
sound-insulating-construction object. 

[0014] The outstanding absorption-of-sound engine performance and the outstanding 
noise insulation engine performance can be reconciled by multilayering a 
sound-insulating-construction object, arranging the microfiber nonwoven fabric made 
from polypropylene on the surface layer used as the plane of incidence of a main sound, 
and giving one 2 to 5 times the thickness of this to the tapetum located in the opposite 
side to the plane of incidence of a sound from the above knowledge, to a surface layer 
in this invention. 



[0015] 

[Embodiment of the Invention] Hereafter, the sound-insulating-construction object for 
automobiles of this invention is explained to a detail. Although the multilayer mold 
sound-insulating-construction object of this invention is equipped with a surface layer 
and the tapetum like ****, it calls the tapetum the field located in the opposite side to 
the plane of incidence of a surface layer and a sound in the plane of incidence of a 
main sound. Moreover, in making 3 layer structure, it calls it a surface layer, the 
tapetum, and a tooth-back layer sequentially from the direction of incidence of a main 
sound. The outline of the configuration of the sound-insulating-construction object of 
this invention is shown in drawing 1 and 2. 

[0016] In the sound-insulating-construction object of this invention, the nonwoven 
fabric which constitutes a surface layer and a tooth-back layer consists of the 
microfiber obtained by the melt blow process. As the quality of the material of fiber, 
the ease of manufacture to cost and polypropylene are desirable. Moreover, as for the 
nonwoven fabric which constitutes the tapetum, it is desirable that it is a product 
made from polyester fiber, judging from cost, a moldability, endurance, the 
engine-performance stability after processing, etc. 

[0017] Moreover, the above-mentioned surface layer and a tooth-back layer need to 
constitute from a nonwoven fabric which consists of the microfiber of 0.1-10 
micrometers of diameters of fiber obtained by the melt blow process. This is because 
ventilation resistance to the extent that film absorption of sound is caused will not be 
obtained if acquisition of less than 0. 1 -micrometer fiber is difficult, and its diameter of 
fiber is difficult to get in the rigidity as shock absorbing material and another side and 
the diameter of fiber exceed 10 micrometers, but the absorption-of-sound engine 
performance may get worse. 

[0018] The average apparent density gravity of a surface layer and a tooth-back layer 
is **** about considering as the range of 0.03 - 0.06 g/cm3. When average apparent 
density gravity is used as a floor insulator by less than three 0.03 g/cm, even if 
cushioning properties fall extremely and harden the tapetum, the subduction at the 
time of a load may arise. Moreover, it is because the fall of the noise insulation engine 
performance, a degree of comfort, etc. may arise when 0.06 g/cm3 is exceeded, and the 
flattery nature at the time of shaping may also get worse. 

[0019] Furthermore, the thickness of a surface layer and a tooth-back layer is **** 
about considering as the range of 5-1 5mm. By less than 5mm, this thickness of the 
effectiveness of a microfiber nature nonwoven fabric is small, and, as for the high 
absorption-of-sound engine performance, may not be obtained. On the other hand, 
when thickness exceeds 15mm, the thickness of the whole layered product becomes 
thick too much, and may pose an installation top problem. 

[0020] On the other hand, the thickness of the tapetum needs to carry out by 2 to 5 
times the thickness of a surface layer. As for the thickness of the tapetum, in the case 
of 3 layer structures, it is desirable to consider as two to 5 times to a layer with thick 
thickness among a surface layer and a tooth-back layer. By under 2 double, the air 
spring of the nonwoven fabric made from a microfiber may be reduced greatly, a 
dynamic spring may become large, and insulation may be inferior. On the other hand, 
when 5 times are exceeded, it is because the thickness of the whole layered product 



becomes thick too much and may pose an installation top problem. 
[0021] Moreover, as for the nonwoven fabric which constitutes the tapetum, it is 
desirable to consist of the fiber which has the diameter of fiber of the range of 1-50 
deniers, and it is desirable that average apparent density gravity considers as the 
range of 0.01 - 0.07 g/cm3. Cushioning properties with the diameter of fiber moderate 
in less than 1 denier may be difficult to get, and endurance may also fall. Furthermore, 
the degree of ****** falls sharply or there is a possibility that card permeability may 
be bad and the quality of a nonwoven fabric may deteriorate. On the other hand, when 
it exceeds 50 deniers, a nonwoven fabric may become hard too much, a dynamic spring 
constant may become large, and insulation may fall. Moreover, when cushioning properties 
and endurance fall sharply and average apparent density gravity exceeds 0.07 g/cm3 in less than 
three 0.01 g/cm, the air spring of the tapetum can become large, cannot reduce the air spring of 
the nonwoven fabric made from a microfiber, and insulation will be inferior, and also it will be 
contrary also to the demand of lightweight-izing. 

[0022] Moreover, in this invention, it is desirable to constitute the nonwoven fabric which 
constitutes the tapetum from at least two kinds of polyester fiber, to make 60 - 95% of the weight 
of fiber 1 into a polyethylene terephthalate fiber, and to consider as the polyester fiber which has 
the sheath-core structure where the melting point of a sheath is copolymerized polyester lower 
100 degrees C or more than that of fiber 1 about 5 - 40% of the weight of fiber 2. Here, let fiber 1 
be a polyethylene terephthalate fiber for making large melting point width of face of the binder 
fiber which can secure and choose the difference of the melting point with binder fiber. 
[0023] Moreover, fiber 2 functions as binder fiber. Since it laps with the melting point of the 
microfiber of the polypropylene nature which constitutes the surface layer and the tooth-back 
layer as the difference of the melting point is less than 100 degrees C, the melting point of the 
sheath of fiber 2 is made lower 100 degrees C or more than fiber 1 because the temperature 
conditions at the time of shaping become severe. A microfiber fuses depending on the case and the 
expected engine performance may not be obtained. Although it is not limited especially since a 
melting point difference does not become a problem even if it is too large, above 150 degrees C, the 
melting point of fiber 2 falls too much, and handling becomes difficult. Moreover, although 
especially the quality of the material of the core part of fiber 2 is not limited, either, in order to 
carry out that it is easy to make it function as binder fiber, considering as polyethylene 
terephthalate is desirable. 

[0024] Making fiber 1 and making fiber 2 into 5 - 40 % of the weight 60 to 95% of the weight is 
based on the following reasons. That is, when fiber 1 exceeds and fiber 2 exceeds 40 % of the 
weight less than 60% of the weight, there are too many amounts of binder fiber, and they may 
cause the rise of cost, and aggravation of cushioning properties. Moreover, fiber 1 exceeds 95 % of 
the weight, when fiber 2 is less than 5 % of the weight, there are too few amounts of binder fiber, 
and a moldability and endurance may fall. 

[0025] Moreover, as for the thickness of the whole laminating structure, it is desirable to be 
referred to as about 20-50mm so that good absorption of sound and the noise insulation engine 
performance may be maintained and it may not become an installation top problem. Moreover, the 
sound-insulating-construction object of this invention can be suitably used as dash insulators and 
floor insulators, such as an automobile. 
[0026] 

[Example] Hereafter, although an example, the example of a comparison, and the conventional 



example explain this invention to a detail further, this invention is not limited to these examples. 
8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the melt 
blow process, (Example 1) The microfiber nonwoven fabric made from polypropylene of average 
apparent-density-gravity 0.05 g/cm3 to a surface layer At binder fiber (sheath melting point of 
110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber combination 6 denier x51mm 
polyester fiber : 20mm in thickness The laminating of the nonwoven fabric made from polyester of 
average apparent-density-gravity 0.05 g/cm3 was used and carried out to the tapetum, and the 
sound-insulating-construction object for automobiles was created. 

[0027] 8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 2) The microfiber nonwoven fabric made from polypropylene of 
average apparent-density-gravity 0.05 g/cm3 to a surface layer At binder fiber (sheath melting 
point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber combination 2 denier 
x51mm polyester fiber : 20mm in thickness The laminating of the nonwoven fabric made from 
polyester of average apparent-density-gravity 0.04 g/cm3 was used and carried out to the tapetum, 
and the sound-insulating-construction object for automobiles was created. 

[0028] 8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 3) The microfiber nonwoven fabric made from polypropylene of 
average apparent-density-gravity 0.05 g/cm3 to a surface layer At binder fiber (sheath melting 
point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber combination 2 denier 
x51mm polyester fiber : 20mm in thickness The laminating of the nonwoven fabric made from 
polyester of average apparent-density-gravity 0.06 g/cm3 was used and carried out to the tapetum, 
and the sound-insulating-construction object for automobiles was created. 

[0029] 8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 4) The microfiber nonwoven fabric made from polypropylene of 
average apparent-density-gravity 0.05 g/cm3 to a surface layer At binder fiber (sheath melting 
point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber combination 13 denier 
x51mm polyester fiber : 30mm in thickness The laminating of the nonwoven fabric made from 
polyester of average apparent-density-gravity 0.05 g/cm3 was used and carried out to the tapetum, 
and the sound-insulating-construction object for automobiles was created. 

[0030] 8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 5) The microfiber nonwoven fabric made from polypropylene of 
average apparent-density-gravity 0.04 g/cm3 to a surface layer At binder fiber (sheath melting 
point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber combination 2 denier 
x51mm polyester fiber : 25mm in thickness The laminating of the nonwoven fabric made from 
polyester of average apparent-density-gravity 0.06 g/cm3 was used and carried out to the tapetum, 
and the sound-insulating-construction object for automobiles was created. 

[0031] 8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 6) The microfiber nonwoven fabric made from polypropylene of 
average apparent-density-gravity 0.05 g/cm3 to a surface layer At binder fiber (sheath melting 
point of 110 degrees C):10% sheath-core type [ 2 denier x51mm ], 90% Fiber combination 6 denier 
x51mm polyester fiber : 20mm in thickness The laminating of the nonwoven fabric made from 
polyester of average apparent-density-gravity 0.05 g/cm3 was used and carried out to the tapetum, 
and the sound-insulating-construction object for automobiles was created. 

[0032] 8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 7) The microfiber nonwoven fabric made from polypropylene of 



average apparent-density-gravity 0.05 g/cm3 in a surface layer and a tooth-back layer At binder 
fiber (sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber 
combination 6 denier x51mm polyester fiber : 20mm in thickness The laminating of the nonwoven 
fabric made from polyester of average apparent-density-gravity 0.05 g/cm3 was used and carried 
out to the tapetum, and the sound-insulating-construction object for automobiles was created. 
[0033] 8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 8) The microfiber nonwoven fabric made from polypropylene of 
average apparent-density-gravity 0.05 g/cm3 in a surface layer and a tooth-back layer At binder 
fiber (sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ), 80% Fiber 
combination 2 denier x51mm polyester fiber : 20mm in thickness The laminating of the nonwoven 
fabric made from polyester of average apparent-density-gravity 0.04 g/cm3 was used and carried 
out to the tapetum, and the sound-insulating-construction object for automobiles was created. 
[0034] 10mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 9) The microfiber nonwoven fabric made from polypropylene of 
average apparent-density-gravity 0.05 g/cm3 to a surface layer At binder fiber (sheath melting 
point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber combination 2 denier 
x51mm polyester fiber : 20mm in thickness The nonwoven fabric made from polyester of average 
apparent-density-gravity 0.06 g/cm3 to the tapetum The laminating of the microfiber nonwoven 
fabric made from polypropylene of 3 was used and carried out to the tooth-back layer 3 
micrometers of diameters of average fiber obtained by the melt blow process, the thickness of 
6mm, and the average apparent density gravity of 0.04g/cm, and the 
sound-insulating-construction object for automobiles was created. 

[0035] 3 micrometers of diameters of average fiber obtained by the melt blow process, (Example 
10) The microfiber nonwoven fabric made from polypropylene of 8mm in thickness, and average 
apparent-density-gravity 0.05 g/cm3 to a surface layer At binder fiber (sheath melting point of 
110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber combination 13 denier x51mm 
polyester fiber : 30mm in thickness The nonwoven fabric made from polyester of average 
apparent-density-gravity 0.05 g/cm3 to the tapetum The laminating of the microfiber nonwoven 
fabric made from polypropylene of 3 was used and carried out to the tooth-back layer 3 
micrometers of diameters of average fiber obtained by the melt blow process, the thickness of 
8mm, and the average apparent density gravity of 0.04g/cm, and the 
sound-insulating-construction object for automobiles was created. 

[0036] In the foaming-in-place mold which has 30mm path clearance, as polyol Propylene oxide 1 
and 2, the 6-hexane triol:100 section, (Conventional example 1) Water : A liquid and the tolylene 
diisocyanate:100 section which consist of the two sections, the surface-active-agent: 1 section, and 
the carbon black:0.5 section, Silicone oil: Carry out low voltage impregnation, B liquid which 
consists of the 0.5 sections was made to foam to the 1.25 times many isocyanate [ as this ] 
equivalent to polyol, the urethane foam of 30mm in thickness and average 
apparent-density-gravity 0.06 g/cm3 was obtained, and it considered as the 
sound-insulating-construction object for automobiles. 

[0037] (Conventional example 2) It considered as the sound-insulating-construction object for 
automobiles using the felt (trade name FERU top) of 30mm in the product made from the 
Toyokazu fiber industry, and thickness, and average apparent-density-gravity 0.06 g/cm3. 
[0038] Fiber combination 6 denier x51mm polyester fiber: (Conventional example 3) It considered 
as the sound-insulating-construction object for automobiles 80% using the nonwoven fabric made 



from polyester of 30mm in thickness, and average apparent-density-gravity 0.05 g/cm3 at binder 
fiber (sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier x51mm |. 
[0039] (Conventional example 4) It considered as the sound-insulating-construction object for 
automobiles using the microfiber nonwoven fabric made from polypropylene of 30mm in 3 
micrometers of diameters of average fiber obtained by the melt blow process, and thickness, and 
average apparent-density-gravity 0.05 g/cm3. 

[0040] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 1 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
20mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 to a surface layer The laminating of the microfiber nonwoven fabric made from 
polypropylene of 3 was used and carried out to the tapetum 3 micrometers of diameters of average 
fiber obtained by the melt blow process, the thickness of 8mm, and the average apparent density 
gravity of 0.05g/cm, and the sound-insulating-construction object for automobiles was created. 
[0041] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 2 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
10mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 to a surface layer The laminating of the microfiber nonwoven fabric made from 
polypropylene of 3 was used and carried out to the tapetum 3 micrometers of diameters of average 
fiber obtained by the melt blow process, the thickness of 20mm, and the average apparent density 
gravity of 0.05g/cm, and the sound-insulating-construction object for automobiles was created. 
[0042] 2mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 3 of a comparison) The microfiber nonwoven fabric made from 
polypropylene of average apparent-density-gravity 0.04 g/cm3 to a surface layer At binder fiber 
(sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber 
combination 6 denier x51mm polyester fiber : 30mm in thickness The laminating of the nonwoven 
fabric made from polyester of average apparent-density-gravity 0.05 g/cm3 was used and carried 
out to the tapetum, and the sound-insulating-construction object for automobiles was created. 
[0043] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 4 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
10mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 in a surface layer and a tooth-back layer The laminating of the microfiber nonwoven 
fabric made from polypropylene of 3 was used and carried out to the tapetum 3 micrometers of 
diameters of average fiber obtained by the melt blow process, the thickness of 10mm, and the 
average apparent density gravity of 0.04g/cm, and the sound-insulating-construction object for 
automobiles was created. 

[0044] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 5 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
8mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 in a surface layer and a tooth-back layer The laminating of the microfiber nonwoven 
fabric made from polypropylene of 3 was used and carried out to the tapetum 3 micrometers of 
diameters of average fiber obtained by the melt blow process, the thickness of 30mm, and the 
average apparent density gravity of 0.04g/cm, and the sound-insulating-construction object for 
automobiles was created. 

[0045] (Performance evaluation) The 100-1600Hz normal incidence sound absorption coefficient 
was measured about the sound-insulating-construction object for automobiles acquired in the 



above-mentioned examples 1-10, the conventional examples 1-3, and the examples 1-5 of a 
comparison. Moreover, it asked for the spring constant from resonance frequency using the 
transmissibility-of-vibration measuring method. By the transmissibility-of-vibration measuring 
method, a fiber spring constant is called for for a whole spring constant from the measurement in 
a vacuum from the measurement in atmospheric air, respectively, and the difference serves as an 
air spring constant. The physical-properties data of each example, the conventional example, and 
the example of a comparison, an acoustic-absorptivity measurement result (500Hz, 1000Hz), and 
each spring constant measurement result are shown in Table 1. 
[0046] 
[Table 1] 
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[0047J The various sound-insulating-construction objects for automobiles created in the example 
maintaining a high acoustic absorptivity compared with the conventional example, the spring 
constant is low stopped by Table 1 and it was checked from it that it is the 
sound-insulating-construction object for automobiles with which high absorption-of-sound nature 
and low spring-ization were compatible. Moreover, from Table 1, coexistence of high 
absorption-of-sound nature and the reduction in a spring was not achieved, but the 
sound-insulating-construction object for automobiles of the example of a comparison which is not 
in the range of this invention was compared with the sound-insulating-construction object for 



automobiles of an example, and it was checked that the engine performance is inferior. 
[0048] 

[Effect of the Invention] Since thickness, a consistency, etc. of the tapetum which multilayers a 
sound-insulating-construction object, arranges a microfiber nonwoven fabric on the surface layer 
used as the plane of incidence of a main sound, and is located in the thickness, the consistency, 
and the opposite side of a surface layer were specified according to this invention as explained 
above, The sound-insulating-construction object for automobiles with which high 
absorption-of-sound nature and high insulation (reduction in a spring) were compatible can be 
offered by stopping a spring constant low, maintaining the high absorption-of-sound nature which 
is the big features which a microfiber nonwoven fabric has. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the sound-insulating-construction 
object for automobiles of high performance, and is suitably used about the 
sound-insulating-construction object for automobiles which reconciled the high 
absorption-of-sound engine performance and the noise insulation engine performance 
in more detail as interior sound absorption and insulation materials for automobiles, 
such as a dash insulator for automobiles attached in the sound absorption and 
insulation material for automobiles, a floor insulator, and a dash panel. 
PRIOR ART 



[Description of the Prior Art] In recent years, the good noise insulation engine 
performance and the absorption-of-sound engine performance are demanded of the 
interior material for automobiles especially the floor insulator, or the dash insulator, 
and the felt and urethane foam were conventionally used as this 
sound-insulating-construction object for automobiles in many cases. However, since 
formativeness originates in a bad thing and adhesion with a panel worsens, generally 
the felt is inferior in sound-absorbing-and-insulating ability. Moreover, when used for 
a floor insulator etc., irregularity by the wire harness laid may be unable to be 
absorbed, irregularity may occur on carpet epidermis, and appearance may worsen. 
Furthermore, since the natural fiber is contained in the fiber which ****(ed), the 
stability on quality is missing. In addition, since association between fiber was weak, 
there was a fault of producing setting with time. 

[0003] On the other hand, in using urethane foam as a sound-insulating-construction 
object, the adhesion process of carpet epidermis and urethane foam is needed, and it 
becomes high cost. Although the approach of throwing in carpet epidermis and an 
urethane foaming raw material in a foaming mold, and really fabricating is also 
developed, since resin impregnation and a foaming fixing process are needed, 
productivity is inferior, and also in order for a facility to also become large-scale and 
to use the raw material of urethane foam, work environment is bad and an exhaust air 
facility is needed. Furthermore, preferably, since recycle is difficult and poses an 
environment top problem, since it is hard compared with the felt, the noise insulation 
engine performance is also inferior in urethane foam. 

[0004] In order to improve this fault, the sound-insulating-construction object which 



used synthetic-fiber nonwoven fabrics, such as polyester, is indicated by 
JP,62-223357,A, JP, 4-272263, A, and JP, 4-185754, A. By the way, the thermal bond 
type nonwoven fabric made from a synthetic fiber using thermal melting arrival fiber 
(binder fiber) is changing the loadings of binder fiber, the diameter of fiber, and 
apparent density gravity, and can control a spring constant and the 
absorption-of-sound engine performance. That is, tuning of the resonance point is 
possible and the good noise insulation engine performance is obtained by shifting the 
resonance point of the big frequency of a noise input, and a 
sound-insulating-construction object. 

[0005] However, when covering the field where the big frequency of a noise input is 
large, just the tuning of the resonance point of noise insulation is inadequate, and 
high damping-ization of a sound-insulating-construction object is needed. However, it 
is difficult for the sound-insulating-construction object using the conventional felt and 
urethane foam, or a synthetic-fiber nonwoven fabric to realize high damping, and the 
control is also difficult for the present condition. For this reason, a 
sound-insulating-construction object is made into multilayer structure, and the 
sound-insulating-construction object which consists of the microfiber nonwoven fabric 
obtained by the melt blow process in one layer of the structure is devised (Japanese 
Patent Application No. No. 151549 [ seven to ]). 
EFFECT OF THE INVENTION 



[Effect of the Invention] Since thickness, a consistency, etc. of the tapetum which 
multilayers a sound-insulating-construction object, arranges a microfiber nonwoven 
fabric on the surface layer used as the plane of incidence of a main sound, and is 
located in the thickness, the consistency, and the opposite side of a surface layer were 
specified according to this invention as explained above, The 
sound-insulating-construction object for automobiles with which high 
absorption-of-sound nature and high insulation (reduction in a spring) were 
compatible can be offered by stopping a spring constant low, maintaining the high 
absorption-of-sound nature which is the big features which a microfiber nonwoven 
fabric has. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By using the above-mentioned multilayer 
mold sound-insulating-construction object, it excels in the damping engine 
performance, and control of a damping property is possible. However, with this 
multilayer mold sound-insulating-construction object, since a microfiber layer is 
located in the opposite side or the middle to the plane of incidence of a main sound, the 
high absorption-of-sound nature which is the big description which a microfiber 
nonwoven fabric has cannot be demonstrated. Moreover, the microfiber nonwoven 
fabric had the very large dynamic spring constant from the first, and when the 
thickness of other layers was not enough secured to the microfiber layer, the spring 
constant increased and it had the technical problem of the noise insulation engine 
performance falling. Furthermore, although the engine performance of a sound 
absorbing and insulating structure was mainly decided by the absorption-of-sound 



engine performance and the spring property, these two engine performance had an 
antinomy-side face, and coexistence was difficult for high absorption-of-sound nature 
and the reduction in a spring. 

[0007] Maintaining the high absorption-of-sound nature which is the big features 
which a microfiber nonwoven fabric has, the place which this invention is made in 
view of the technical problem which such a conventional technique has, and is made 
into the purpose is stopping a spring constant low, and is to offer the 
sound-insulating-construction object for automobiles which combined high 
absorption-of-sound nature and high insulation (reduction in a spring). 
MEANS 



[Means for Solving the Problem] As a result of inquiring wholeheartedly that this 
invention persons should solve the above-mentioned technical problem, the high 
absorption-of-sound engine performance of the microfiber nonwoven fabric like **** 
originating in mixing of two kinds of absorption-of-sound gestalten, a film resonance 
absorption-of-sound gestalt and a vesicular structure absorption-of-sound gestalt, and 
the dynamic spring constant of a microfiber nonwoven fabric carried out the 
knowledge of the air spring occupying the most. Then, the 
sound-insulating-construction object was multilayered and the microfiber nonwoven 
fabric was arranged on the surface layer used as the plane of incidence of a main 
sound, and when thickness, a consistency, etc. of the tapetum located in the thickness, 
the consistency, and the opposite side of a surface layer were specified, it came to 
complete a header and this invention for the above-mentioned technical problem being 
solved. 

[0009] Namely, the sound-insulating-construction object for automobiles of this 
invention is the laminating structure which consists of the fiber aggregate more than 
the bilayer from which fiber combination differs. They are the average apparent 
density gravity 0.03 which consists of fiber of 0.1-10 micrometers of diameters of fiber 
from which the surface layer used as the plane of incidence of a main sound is 
obtained by the melt blow process - 0.06 g/cm3, and a nonwoven fabric made from 
polypropylene with a thickness of 5- 15mm. It is characterized by the thickness of the 
tapetum located in the opposite side to the plane of incidence of a sound being 2 to 5 
times the above-mentioned surface layer. 
OPERATION 



[Function] Like ****, the absorption-of-sound engine performance of the microfiber 
nonwoven fabric made from polypropylene this invention persons being high 
originating in mixing of two kinds of absorption-of-sound gestalten, a film resonance 
absorption-of-sound gestalt and a vesicular structure absorption-of-sound gestalt, and 
the dynamic spring constant of the microfiber nonwoven fabric made from 
polypropylene solved that the air spring occupied the most. 

[0011] That is, since the diameter of fiber is thin compared with the conventional 
synthetic-fiber nonwoven fabric, fiber surface area is very large and the microfiber 
nonwoven fabric made from polypropylene has large friction with flow air. For this 
reason, the microfiber nonwoven fabric made from polypropylene has very large 



ventilation resistance, a part of surface of a nonwoven fabric acted as film, and it has 
caused absorption of sound by film resonance. The high absorption-of-sound engine 
performance near 500Hz in which it does not see mainly originates in the conventional 
synthetic-fiber nonwoven fabric at this. 

[0012] In this invention, absorption of sound can be made to be able to cause by film 
resonance by arranging in the surface layer used as the plane of incidence of the main 
sound of the sound-insulating-construction object which multilayered the microfiber 
nonwoven fabric made from polypropylene, and the high absorption-of-sound engine 
performance almost equivalent to the microfiber nonwoven fabric independent made 
from polypropylene can be obtained. Moreover, a sound-insulating-construction object 
can be made into the three-layer structure which consists of a surface layer, the 
tapetum, and a tooth-back layer sequentially from the direction of incidence of a main 
sound, and the high absorption-of-sound engine performance can be given for a 
surface layer and a tooth-back layer also to the microfiber nonwoven fabric made from 
polypropylene, then not only a main sound source but a reflected sound, etc. 
[0013] By the way, although the dynamic spring constant consists of a fiber spring and 
an air spring, the high ventilation resistance nature suffered misfortune, the air 
spring of the microfiber nonwoven fabric made from polypropylene has reached about 
ten times from several times to the fiber spring, and the noise insulation engine 
performance becomes [ a dynamic spring constant ] very large low in the microfiber 
nonwoven fabric independent made from polypropylene. So, by this invention, a 
laminating is carried out to the small nonwoven fabric made from polyester fiber of 
the ventilation resistance which has one 2 to 5 times the thickness of this to the 
thickness of the microfiber nonwoven fabric made from polypropylene, and the 
dynamic spring constant is sharply made small by reducing the air spring of the whole 
sound-insulating-construction object. 

[0014] The outstanding absorption-of-sound engine performance and the outstanding 
noise insulation engine performance can be reconciled by multilayering a 
sound-insulating-construction object, arranging the microfiber nonwoven fabric made 
from polypropylene on the surface layer used as the plane of incidence of a main sound, 
and giving one 2 to 5 times the thickness of this to the tapetum located in the opposite 
side to the plane of incidence of a sound from the above knowledge, to a surface layer 
in this invention. 
[0015] 

[Embodiment of the Invention] Hereafter, the sound-insulating-construction object for 
automobiles of this invention is explained to a detail. Although the multilayer mold 
sound-insulating-construction object of this invention is equipped with a surface layer 
and the tapetum like ****, it calls the tapetum the field located in the opposite side to 
the plane of incidence of a surface layer and a sound in the plane of incidence of a 
main sound. Moreover, in making 3 layer structure, it calls it a surface layer, the 
tapetum, and a tooth-back layer sequentially from the direction of incidence of a main 
sound. The outline of the configuration of the sound-insulating-construction object of 
this invention is shown in drawing 1 and 2. 

[0016] In the sound-insulating-construction object of this invention, the nonwoven 
fabric which constitutes a surface layer and a tooth-back layer consists of the 



microfiber obtained by the melt blow process. As the quality of the material of fiber, 
the ease of manufacture to cost and polypropylene are desirable. Moreover, as for the 
nonwoven fabric which constitutes the tapetum, it is desirable that it is a product 
made from polyester fiber, judging from cost, a moldability, endurance, the 
engine-performance stability after processing, etc. 

[0017] Moreover, the above-mentioned surface layer and a tooth-back layer need to 
constitute from a nonwoven fabric which consists of the microfiber of 0.1-10 
micrometers of diameters of fiber obtained by the melt blow process. This is because 
ventilation resistance to the extent that film absorption of sound is caused will not be 
obtained if acquisition of less than 0. 1 -micrometer fiber is difficult, and its diameter of 
fiber is difficult to get in the rigidity as shock absorbing material and another side and 
the diameter of fiber exceed 10 micrometers, but the absorption-of-sound engine 
performance may get worse. 

[0018] The average apparent density gravity of a surface layer and a tooth-back layer 
is **** about considering as the range of 0.03 - 0.06 g/cm3. When average apparent 
density gravity is used as a floor insulator by less than three 0.03 g/cm, even if 
cushioning properties fall extremely and harden the tapetum, the subduction at the 
time of a load may arise. Moreover, it is because the fall of the noise insulation engine 
performance, a degree of comfort, etc. may arise when 0.06 g/cm3 is exceeded, and the 
flattery nature at the time of shaping may also get worse. 

[0019] Furthermore, the thickness of a surface layer and a tooth-back layer is **** 
about considering as the range of 5- 15mm. By less than 5mm, this thickness of the 
effectiveness of a microfiber nature nonwoven fabric is small, and, as for the high 
absorption-of-sound engine performance, may not be obtained. On the other hand, 
when thickness exceeds 15mm, the thickness of the whole layered product becomes 
thick too much, and may pose an installation top problem. 

[0020] On the other hand, the thickness of the tapetum needs to carry out by 2 to 5 
times the thickness of a surface layer. As for the thickness of the tapetum, in the case 
of 3 layer structures, it is desirable to consider as two to 5 times to a layer with thick 
thickness among a surface layer and a tooth-back layer. By under 2 double, the air 
spring of the nonwoven fabric made from a microfiber may be reduced greatly, a 
dynamic spring may become large, and insulation may be inferior. On the other hand, 
when 5 times are exceeded, it is because the thickness of the whole layered product 
becomes thick too much and may pose an installation top problem. 

[0021] Moreover, as for the nonwoven fabric which constitutes the tapetum, it is 
desirable to consist of the fiber which has the diameter of fiber of the range of 1-50 
deniers, and it is desirable that average apparent density gravity considers as the 
range of 0.01 - 0.07 g/cm3. Cushioning properties with the diameter of fiber moderate 
in less than 1 denier may be difficult to get, and endurance may also fall. Furthermore, 
the degree of ****** falls sharply or there is a possibility that card permeability may 
be bad and the quality of a nonwoven fabric may deteriorate. On the other hand, when 
it exceeds 50 deniers, a nonwoven fabric may become hard too much, a dynamic spring 
constant may become large, and insulation may fall. Moreover, when cushioning 
properties and endurance fall sharply and average apparent density gravity exceeds 
0.07 g/cm3 in less than three 0.01 g/cm, the air spring of the tapetum can become large, 



cannot reduce the air spring of the nonwoven fabric made from a microfiber, and 
insulation will be inferior, and also it will be contrary also to the demand of 
lightweight-izing. 

[0022] Moreover, in this invention, it is desirable to constitute the nonwoven fabric 
which constitutes the tapetum from at least two kinds of polyester fiber, to make 60 - 
95% of the weight of fiber 1 into a polyethylene terephthalate fiber, and to consider as 
the polyester fiber which has the sheath-core structure where the melting point of a 
sheath is copolymerized polyester lower 100 degrees C or more than that of fiber 1 
about 5 - 40% of the weight of fiber 2. Here, let fiber 1 be a polyethylene terephthalate 
fiber for making large melting point width of face of the binder fiber which can secure 
and choose the difference of the melting point with binder fiber. 

[0023] Moreover, fiber 2 functions as binder fiber. Since it laps with the melting point 
of the microfiber of the polypropylene nature which constitutes the surface layer and 
the tooth-back layer as the difference of the melting point is less than 100 degrees C, 
the melting point of the sheath of fiber 2 is made lower 100 degrees C or more than 
fiber 1 because the temperature conditions at the time of shaping become severe. A 
microfiber fuses depending on the case and the expected engine performance may not 
be obtained. Although it is not limited especially since a melting point difference does 
not become a problem even if it is too large, above 150 degrees C, the melting point of 
fiber 2 falls too much, and handling becomes difficult. Moreover, although especially 
the quality of the material of the core part of fiber 2 is not limited, either, in order to 
carry out that it is easy to make it function as binder fiber, considering as 
polyethylene terephthalate is desirable. 

[0024] Making fiber 1 and making fiber 2 into 5 - 40 % of the weight 60 to 95% of the 
weight is based on the following reasons. That is, when fiber 1 exceeds and fiber 2 
exceeds 40 % of the weight less than 60% of the weight, there are too many amounts of 
binder fiber, and they may cause the rise of cost, and aggravation of cushioning 
properties. Moreover, fiber 1 exceeds 95 % of the weight, when fiber 2 is less than 5 % 
of the weight, there are too few amounts of binder fiber, and a moldability and 
endurance may fall. 

[0025] Moreover, as for the thickness of the whole laminating structure, it is desirable 
to be referred to as about 20-50mm so that good absorption of sound and the noise 
insulation engine performance may be maintained and it may not become an 
installation top problem. Moreover, the sound-insulating-construction object of this 
invention can be suitably used as dash insulators and floor insulators, such as an 
automobile. 
EXAMPLE 



[Example] Hereafter, although an example, the example of a comparison, and the 
conventional example explain this invention to a detail further, this invention is not 
limited to these examples. 

8mm in 3 micrometers of diameters of average fiber, thickness which are obtained by 
the melt blow process, (Example 1) The microfiber nonwoven fabric made from 
polypropylene of average apparent-density-gravity 0.05 g/cm3 to a surface layer At 
binder fiber (sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier 



x51mm ], 80% Fiber combination 6 denier x51mm polyester fiber : 20mm in thickness 
The laminating of the nonwoven fabric made from polyester of average 
apparent-density-gravity 0.05 g/cm3 was used and carried out to the tapetum, and the 
sound-insulating-construction object for automobiles was created. 

[0027] 8mm in 3 micrometers of diameters of average fiber, thickness which are 
obtained by the melt blow process, (Example 2) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.05 g/cm3 to a surface layer 
At binder fiber (sheath melting point of 1 10 degrees C):20% sheath-core type [ 2 denier 
x51mm ], 80% Fiber combination 2 denier x51mm polyester fiber : 20mm in thickness 
The laminating of the nonwoven fabric made from polyester of average 
apparent-density-gravity 0.04 g/cm3 was used and carried out to the tapetum, and the 
sound-insulating-construction object for automobiles was created. 

[0028] 8mm in 3 micrometers of diameters of average fiber, thickness which are 
obtained by the melt blow process, (Example 3) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.05 g/cm3 to a surface layer 
At binder fiber (sheath melting point of 1 10 degrees C):20% sheath-core type [ 2 denier 
x51mm ], 80% Fiber combination 2 denier x51mm polyester fiber : 20mm in thickness 
The laminating of the nonwoven fabric made from polyester of average 
apparent-density-gravity 0.06 g/cm3 was used and carried out to the tapetum, and the 
sound-insulating-construction object for automobiles was created. 

[0029] 8mm in 3 micrometers of diameters of average fiber, thickness which are 
obtained by the melt blow process, (Example 4) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.05 g/cm3 to a surface layer 
At binder fiber (sheath melting point of 1 10 degrees C):20% sheath-core type [ 2 denier 
x51mm ], 80% Fiber combination 13 denier x51mm polyester fiber : 30mm in thickness 
The laminating of the nonwoven fabric made from polyester of average 
apparent-density-gravity 0.05 g/cm3 was used and carried out to the tapetum, and the 
sound-insulating-construction object for automobiles was created. 

[0030] 8mm in 3 micrometers of diameters of average fiber, thickness which are 
obtained by the melt blow process, (Example 5) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.04 g/cm3 to a surface layer 
At binder fiber (sheath melting point of 1 10 degrees C):20% sheath-core type [ 2 denier 
x51mm ], 80% Fiber combination 2 denier x51mm polyester fiber : 25mm in thickness 
The laminating of the nonwoven fabric made from polyester of average 
apparent-density-gravity 0.06 g/crn3 was used and carried out to the tapetum, and the 
sound-insulating-construction object for automobiles was created. 

[0031] 8mm in 3 micrometers of diameters of average fiber, thickness which are 
obtained by the melt blow process, (Example 6) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.05 g/cm3 to a surface layer 
At binder fiber (sheath melting point of 1 10 degrees C):10% sheath-core type [ 2 denier 
x51mm ], 90% Fiber combination 6 denier x51mm polyester fiber : 20mm in thickness 
The laminating of the nonwoven fabric made from polyester of average 
apparent-density-gravity 0.05 g/cm3 was used and carried out to the tapetum, and the 
sound-insulating-construction object for automobiles was created. 

[0032] 8mm in 3 micrometers of diameters of average fiber, thickness which are 



obtained by the melt blow process, (Example 7) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.05 g/cm3 in a surface layer 
and a tooth-back layer At binder fiber (sheath melting point of 110 degrees C):20% 
sheath-core type [ 2 denier x51mm ], 80% Fiber combination 6 denier x51mm polyester 
fiber : 20mm in thickness The laminating of the nonwoven fabric made from polyester 
of average apparent-density-gravity 0.05 g/cm3 was used and carried out to the 
tapetum, and the sound-insulating-construction object for automobiles was created. 
[0033] 8mm in 3 micrometers of diameters of average fiber, thickness which are 
obtained by the melt blow process, (Example 8) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.05 g/cm3 in a surface layer 
and a tooth-back layer At binder fiber (sheath melting point of 110 degrees C):20% 
sheath-core type [ 2 denier x51mm ], 80% Fiber combination 2 denier x51mm polyester 
fiber : 20mm in thickness The laminating of the nonwoven fabric made from polyester 
of average apparent-density-gravity 0.04 g/cm3 was used and carried out to the 
tapetum, and the sound-insulating-construction object for automobiles was created. 
[0034] 10mm in 3 micrometers of diameters of average fiber, thickness which are 
obtained by the melt blow process, (Example 9) The microfiber nonwoven fabric made 
from polypropylene of average apparent-density-gravity 0.05 g/cm3 to a surface layer 
At binder fiber (sheath melting point of 1 10 degrees C):20% sheath-core type [ 2 denier 
x51mm ], 80% Fiber combination 2 denier x51mm polyester fiber : 20mm in thickness 
The nonwoven fabric made from polyester of average apparent-density-gravity 0.06 
g/cm3 to the tapetum The laminating of the microfiber nonwoven fabric made from 
polypropylene of 3 was used and carried out to the tooth-back layer 3 micrometers of 
diameters of average fiber obtained by the melt blow process, the thickness of 6mm, 
and the average apparent density gravity of 0.04g/cm, and the 
sound-insulating-construction object for automobiles was created. 

[0035] 3 micrometers of diameters of average fiber obtained by the melt blow process, 
(Example 10) The microfiber nonwoven fabric made from polypropylene of 8mm in 
thickness, and average apparent-density-gravity 0.05 g/cm3 to a surface layer At 
binder fiber (sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier 
x51mm ], 80% Fiber combination 13 denier x51mm polyester fiber : 30mm in thickness 
The nonwoven fabric made from polyester of average apparent-density-gravity 0.05 
g/cm3 to the tapetum The laminating of the microfiber nonwoven fabric made from 
polypropylene of 3 was used and carried out to the tooth-back layer 3 micrometers of 
diameters of average fiber obtained by the melt blow process, the thickness of 8mm, 
and the average apparent density gravity of 0.04g/cm, and the 
sound-insulating-construction object for automobiles was created. 

[0036] In the foaming-in-place mold which has 30mm path clearance, as polyol 
Propylene oxide 1 and 2, the 6-hexane triol:100 section, (Conventional example 
1) Water : A liquid and the tolylene diisocyanate: 100 section which consist of the two sections, the 
surface-active-agent: 1 section, and the carbon black:0. 5 section, Silicone oil: Carry out low 
voltage impregnation, B liquid which consists of the 0.5 sections was made to foam to the 1.25 
times many isocyanate [ as this ] equivalent to polyol, the urethane foam of 30mm in thickness 
and average apparent-density-gravity 0.06 g/cm3 was obtained, and it considered as the 
sound-insulating-construction object for automobiles. 



[0037] (Conventional example 2) It considered as the sound-insulating-construction object for 
automobiles using the felt (trade name FERU top) of 30mm in the product made from the 
Toyokazu fiber industry, and thickness, and average apparent-density-gravity 0.06 g/cm3. 
[0038] Fiber combination 6 denier x51mm polyester fiber: (Conventional example 3) It considered 
as the sound-insulating-construction object for automobiles 80% using the nonwoven fabric made 
from polyester of 30mm in thickness, and average apparent-density-gravity 0.05 g/cm3 at binder 
fiber (sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ). 
[0039] (Conventional example 4) It considered as the sound-insulating-construction object for 
automobiles using the microfiber nonwoven fabric made from polypropylene of 30mm in 3 
micrometers of diameters of average fiber obtained by the melt blow process, and thickness, and 
average apparent-density-gravity 0.05 g/cm3. 

[0040] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 1 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
20mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 to a surface layer The laminating of the microfiber nonwoven fabric made from 
polypropylene of 3 was used and carried out to the tapetum 3 micrometers of diameters of average 
fiber obtained by the melt blow process, the thickness of 8mm, and the average apparent density 
gravity of 0.05g/cm, and the sound-insulating-construction object for automobiles was created. 
[0041] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 2 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
10mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 to a surface layer The laminating of the microfiber nonwoven fabric made from 
polypropylene of 3 was used and carried out to the tapetum 3 micrometers of diameters of average 
fiber obtained by the melt blow process, the thickness of 20mm, and the average apparent density 
gravity of 0.05g/cm, and the sound-insulating-construction object for automobiles was created. 
[0042] 2mm in 3 micrometers of diameters of average fiber, thickness which are obtained by the 
melt blow process, (Example 3 of a comparison) The microfiber nonwoven fabric made from 
polypropylene of average apparent-density-gravity 0.04 g/cm3 to a surface layer At binder fiber 
(sheath melting point of 110 degrees C):20% sheath-core type [ 2 denier x51mm ], 80% Fiber 
combination 6 denier x51mm polyester fiber : 30mm in thickness The laminating of the nonwoven 
fabric made from polyester of average apparent-density-gravity 0.05 g/cm3 was used and carried 
out to the tapetum, and the sound-insulating-construction object for automobiles was created. 
[0043] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 4 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
10mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 in a surface layer and a tooth-back layer The laminating of the microfiber nonwoven 
fabric made from polypropylene of 3 was used and carried out to the tapetum 3 micrometers of 
diameters of average fiber obtained by the melt blow process, the thickness of 10mm, and the 
average apparent density gravity of 0.04g/cm, and the sound-insulating-construction object for 
automobiles was created. 

[0044] Fiber combination 6 denier x51mm polyester fiber : 80%, (Example 5 of a comparison) At 
20%, Binder fiber sheath-core type [ 2 denier x51mm ] (sheath melting point of 110 degrees C) : 
8mm in thickness The nonwoven fabric made from polyester of average apparent-density-gravity 
0.05 g/cm3 in a surface layer and a tooth-back layer The laminating of the microfiber nonwoven 
fabric made from polypropylene of 3 was used and carried out to the tapetum 3 micrometers of 



diameters of average fiber obtained by the melt blow process, the thickness of 30mm, and the 
average apparent density gravity of 0.04g/cm, and the sound-insulating-construction object for 
automobiles was created. 

[0045] (Performance evaluation) The 100 1600Hz normal incidence sound absorption coefficient 
was measured about the sound-insulating-construction object for automobiles acquired in the 
above-mentioned examples 1-10, the conventional examples 1-3, and the examples 1-5 of a 
comparison. Moreover, it asked for the spring constant from resonance frequency using the 
transmissibility-of-vibration measuring method. By the transmissibility-of-vibration measuring 
method, a fiber spring constant is called for for a whole spring constant from the measurement in 
a vacuum from the measurement in atmospheric air, respectively, and the difference serves as an 
air spring constant. The physical-properties data of each example, the conventional example, and 
the example of a comparison, an acoustic-absorptivity measurement result (500Hz, 1000Hz), and 
each spring constant measurement result are shown in Table 1. 
[0046] 
[Table 1] 
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[0047] The various sound-insulating-construction objects for automobiles created in the example 
maintaining a high acoustic absorptivity compared with the conventional example, the spring 
constant is low stopped by Table 1 and it was checked from it that it is the 
sound-insulating-construction object for automobiles with which high absorption-of-sound nature 
and low spring-ization were compatible. Moreover, from Table 1, coexistence of high 
absorption-of-sound nature and the reduction in a spring was not achieved, but the 
sound-insulating-construction object for automobiles of the example of a comparison which is not 
in the range of this invention was compared with the sound-insulating-construction object for 



automobiles of an example, and it was checked that the engine performance is inferior. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the schematic diagram showing the example of a configuration of the 
sound-insulating-construction object of this invention (bilayer). 

[Drawing 21 It is the schematic diagram showing the example of a configuration of the 

sound-insulating-construction object of this invention (three layers). 
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[Drawing 11 




[Drawing 21 



